[Abstract] Cellular RNA levels are determined by the rates of RNA transcription from the gene template and subsequent RNA stability. Knowledge about both transcription and RNA decay is, therefore, necessary to interpret RNA levels and gene expression, especially during cellular processes where these parameters change. Numerous experimental strategies have been developed to measure transcription and RNA decay rates. However, to our knowledge, none of those techniques can simultaneously interrogate transcription and RNA decay. The presented protocol allows this and provides a simple approach to simultaneously estimate total RNA levels, transcription and decay rates from the same RNA sample. It is based on brief metabolic labeling of RNA and subsequent concurrent sequencing of polyA + and polyA -RNA 3' ends. The protocol was developed in S. cerevisiae and should be broadly applicable.
RNA before purification (termed TT-seq or iTC-seq) were shown to provide a transcription-like measure from metabolic labeling experiments (Riising et al., 2014 , Schwalb et al., 2016 . However, even such an optimized procedure does not directly distinguish transcription from early post-transcriptional effects occurring during the labeling period.
To overcome these limitations, we developed a new approach, which is based on existing 4tU based protocols (Barrass et al., 2015) , that allows to assay transcription together with total RNA levels and RNA decay rates (Schmid et al., 2018) . Our method employs RNA 3' end sequencing instead of conventional RNA-seq to measure RNA levels of both total and labeled RNA. Obtained data can be used to measure total RNA levels from the amount of pA + RNA 3' ends originating from gene 3' ends,
RNA production from the amount of pA + RNA 3' ends originating from gene 3' ends in the labeled RNA fraction. Transcription can be directly estimated using the amount of pA -RNA 3' ends within gene bodies. Finally, RNA decay rates can be derived from comparing RNA production to total RNA levels, or, alternatively, by comparing transcription and total RNA levels. The approach is simple, based on standard molecular biology techniques and does not require specialized equipment. Hence, it should be applicable to a wide range of experimental questions and model organisms. Here, we provide a detailed protocol for the RNA-seq library preparation part of the protocol. 
Materials and Reagents

Quickly inactivate cells by pouring culture into 1x volume of deep-chilled ethanol prepared in
Step A1. Leave on normal ice until all samples ready to centrifuge.
Note: The idea behind this approach is that simply putting cells on ice or the like will allow metabolic activity for an uncontrollable amount of time, whereas pouring into deep-chilled
ethanol will instantaneously stop all activity and allow for precise control over labeling time.
7. Spin at 1,500 x g for 3 min at 4 °C.
8. Remove supernatant, resuspend in 3 ml of ice-cold ddH2O and split the suspension into 3 x 2 ml Eppendorf tubes. 5. Spin for 1 min as above.
6. Take top phase to a new tube and extract with 600 µl chloroform by vortexing vigorously for 20 s at room temperature.
7. Spin for 1 min as above.
8. Take 500 µl of the top phase to a new tube and precipitate RNA by adding 50 µl 3 M NaOAc and ice-cold 1.4 ml 96% ethanol. g. Wash 1 x with 400 µl NaMgPS.
3. Drain beads and add RNA immediately.
4. Let the RNAs bind to beads for 30 min at room temperature by gentle agitation, i.e., on a rotating wheel in the dark.
5. Remove supernatant from magnetic beads.
6. Wash 5 x with 400 µl 1x NaMgPS each.
7. Wash 1 x with 400 µl TEN1000. RiboLock and 6.6 µl RNase-free ddH2O.
2. Mix and incubate for 30 min at 30 °C.
3. Purify RNA from polyadenylation reactions using PureLink RNA purification kit micro (Ambion)
according to the manufacturer's instructions and elute in 22 µl RNase-free ddH2O.
Copyright © 2019 The Authors; exclusive licensee Bio-protocol LLC. 1. Carry out ribo-depletion using Ribo-Zero Gold rRNA Removal Kit for Yeast (Illumina) essentially as per the manufacturer's instruction but using a downscaled version.
2. Mix 18 µl of eluate with 2 µl reaction buffer, 2 µl of removal solution and 8 µl of RNase-free ddH2O.
3. Incubate for 10 min at 65 °C and cool to room temperature for 5 min. To control in vitro polyadenylation reactions (E-PAP treatment), ratio of non-adenylated SCR1 relative to mRNAs is compared. Those species should be enriched at least 10-fold relative to mRNAs in E-PAP treated samples.
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